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(54) Apparatus for preparing coffee having a small-bubbled foam layer 



(57) The apparatus for preparing coffee extract hav- 
ing a small-bubbled foam layer comprises at least one 
inlet for coffee extract and one outflow opening for dis- 
charging coffee extract having a small-bubbled foam 
layer. The inlet is provided with at least one spout open- 
ing for generating a coffee extract jet when coffee ex- 
tract is fed to the inlet. In the liquid flow path extending 



between the inlet and the outflow opening, a buffer res- 
ervoir is incorporated, spaced from the spout opening 
and the outflow opening, the buffer reservoir being po- 
sitioned such that, in use, the coffee extract jet from the 
outlet spouts into a liquid surface of coffee extract al- 
ready received in the buffer reservoir. This creates small 
bubbles in the coffee extract. 
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Description 

[0001] The Invention relates to an apparatus for pre- 
paring coffee extract having a small-bubbled foam layer, 
comprising at least one inlet for coffee extract and one 
outflow opening for discharging coffee extract having a 
small-bubbled foam layer, the inlet being provided with 
at least one spout opening for generating a coffee ex- 
tract jet when coffee extract is fed to the inlet. 
[0002] The invention also relates to a Neopolitana ap- 
paratus for preparing coffee extract, comprising a her- 
metically closable liquid container, a coffee container 
which can be filled with ground coffee, a liquid-convey- 
ing tube which is on one side connected to the coffee 
container and on the other side comprises an open end 
located adjacent a bottom of the liquid container and an 
outlet for dispensing the coffee extract, the outlet being 
in fluid connection with the coffee container such that, 
in use, the ground coffee Is located in the liquid flow path 
extending from the liquid container to the outlet. 
[0003] The invention moreover relates to a method of 
preparing coffee extract by means of a Neopolitana ap- 
paratus comprising a filling chamber to be filled with liq- 
uid for forming coffee extract from this liquid. 
[0004] Such apparatus is inter alia known from inter- 
national patent application WO 95/1 6377. In this known 
apparatus, a small-bubbled foam layer is obtained by 
the increased speed of the liquid jet. The liquid flows 
directly from the outlet to the outflow opening. However, 
the character of the small-bubbled foam layer obtained, 
i.e. the distribution of the size of the different bubbles, 
proves to be little uniform and predictable. From this in- 
ternational patent application, it is also known to provide 
the outflow opening, rather than the inlet, with a spout 
opening. Accordingly, the apparatus spouts directly into, 
for instance, a cup. However, this variant also has the 
above-outlined drawbacks. 

[0005] The object of the invention is to meet this prob- 
lem and is characterized in that in the liquid flow path 
extending between the spout opening and the outflow 
opening, a buffer reservoir is incorporated, spaced from 
the spout opening and the outflow opening, the buffer 
reservoir being positioned such that, in use, the coffee 
extract jet from the outlet spouts into a liquid surface of 
coffee extract already received in the buffer reservoir. 
[0006] If a coffee extract is fed to the inlet under rela- 
tively low pressure, the spout opening of the inlet gen- 
erates a coffee extract jet. This coffee extract jet ends 
up in the buffer reservoir, so that the buffer reservoir will 
be filled with a quantity of coffee extract. Due to the fact 
that the coffee extract jet spouts into the liquid surface 
of the meanwhile filled buffer reservoir, bubbles will be 
formed in the buffer reservoir. At the same time, at least 
a portion of the coffee extract having bubbles will flow 
from the buffer reservoir to subsequently flow from the 
apparatus via the outflow opening. Since the liquid jet 
spouts into the buffer reservoir, a small-bubbled foam 
layer is obtained whose properties are predetermined. 



[0007] Gebrauchsmuster 29502575 discloses an ap- 
paratus for preparing coffee extract having a small-bub- 
bled foam layer, comprising at least one inlet for coffee 
extract and one outflow opening for discharging coffee 
5 extract having a small-bubbled foam layer. In this known 
apparatus, two outflow openings are present in a bot- 
tom. Disposed on the bottom is a spherical element cov- 
ering the two outflow openings. The spherical element 
consists of vertical sidewalls and a spherical top wall, 
*0 with a number of orifices being provided in the vertical 
sidewalls. In use, a coffee filter filled with ground coffee, 
which filter consists of a bowl-shaped element manufac- 
tured from rigid material, is placed between the inlet and 
the spherical element. Next, the apparatus is connected 
'5 to a high-pressure coffee apparatus. Under a pressure 
of for instance 7 bar, the coffee apparatus feeds hot wa- 
ter to the coffee filter in the apparatus. In the coffee filter, 
the ground coffee is compressed to form a compact 
whole. This involves a high pressure being built up in 
20 the coffee filter. As a result, the coffee extract is forced 
out via the openings in the bottom of the coffee filter. 
During the forcing out of the coffee extract, bubbles are 
formed in a space between the bottom of the coffee filter 
and the top wall of the spherical cover. Bubbles smaller 
25 than the section of the orifices of the spherical cover can 
then flow away from the apparatus via the outflow open- 
ings in the bottom. In this manner, via these outflow 
openings, a coffee extract is dispensed which can be 
received in a cup disposed under the assembly. In the 
30 cup filled with coffee extract, a foam layer will be present 
on the coffee extract. 

[0008] A drawback of the assembly known from Ge- 
brauchsmuster 29502575 is that for forming the bub- 
bles, it is necessary to build up a high pressure in the 
35 apparatus. This implies that for pressurizing the appa- 
ratus, relatively expensive means, such as an electric 
pump, are required. 

[0009] The object of the invention is to provide an ap- 
paratus whereby a coffee extract having a small-bub- 
40 bled foam layer can also be prepared under low pres- 
sure. 

[001 0] According to a further elaboration of the inven- 
tion, the flowing away of coffee extract with bubbles from 
the buffer reservoir can for instance be effected in that 

45 the buffer reservoir overflows. However, it is also possi- 
ble that the buffer reservoir is provided with at least one 
run-out opening for discharging coffee extract with a 
small-bubbled foam layer from the buffer reservoir to the 
outflow opening. This has the advantage that after the 

50 preparation of the coffee extract having a small-bubbled 
foam layer, no or only little residual liquid stays behind 
in the buffer reservoir. In particular, the buffer reservoir 
is of bowl-shaped design, with the run-out opening pro- 
vided in a sidewall of the buffer reservoir. 

55 [0011] It is also possible that the buffer reservoir is of 
bowl-shaped design while a bottom of the buffer reser- 
voir is provided with at least one run-out opening for dis- 
charging coffee extract having a small-bubbled foam 
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layer from the buffer reservoir to the outflow opening. 
[0012] According to another aspect of the invention, 
which also provides a solution to the above-mentioned 
problems in respect of the apparatuses of the prior art, 
a buffer reservoir is incorporated into the liquid flow path s 
extending between the spout opening and the outflow 
opening, which buffer reservoir is spaced from the spout 
opening and comprises the outflow opening mentioned, 
while, in use, the buffer reservoir is positioned such that, 
in use, the coffee extract jet from the spout opening 10 
spouts into a liquid surface of coffee extract already re- 
ceived in the buffer reservoir, and the quantity of coffee 
extract dispensed through the spout opening per unit of 
time and the quantity of coffee extract flowing from the 
buffer reservoir via the outflow opening per unit of time 15 
are adjusted to each other so that in the buffer reservoir 
a liquid surface is formed having a height of at least 5 
mm. 

[0013] Because the coffee extract jet spouts into the 
coffee extract bath located in the buffer reservoir with a 20 
height of at least 5 mm, the jet striking the bath involves 
the formation of a small-bubbled foam layer. Via the out- 
flow openings, this small-bubbled foam layer is en- 
trained with the rest of the coffee extract to subsequently 
flow into a container. Preferably, the quantity of coffee 25 
extract dispensed through the spout opening per unit of 
time and the quantity of coffee extract flowing via the 
outflow opening from the buffer reservoir per unit of time 
are adjusted to each other so that in the buffer reservoir 
a liquid surface is formed having a height of at least 8 30 
mm. 

[0014] According to a preferred embodiment of the in- 
vention, the apparatus further comprises a Neopolitana 
unit for preparing the coffee extract, the Neopolitana unit 
being in fluid connection with the inlet. The Neopolitana 35 
unit has the characteristic feature of dispensing a coffee 
extract under a relatively low pressure of, for instance, 
0.4 atmosphere. In combination with the spout opening 
of the inlet and the buffer reservoir, this low pressure is 
sufficient for obtaining a coffee extract having a small- 40 
bubbled foam layer. 

[0015] The Neopolitana unit preferably comprises a 
hermetically closable liquid container, a coffee container 
that can be filled with ground coffee, a liquid-conveying 
tube connected on one side to the coffee container and *s 
comprising on the other side an open end located adja- 
cent a bottom of the liquid container, the inlet with the 
spout opening being in fluid connection with the coffee 
container such that, in use, the ground coffee is located 
in the liquid flow path from the liquid container to the 50 
inlet. 

[001 6] Because the flavor of the coffee extract is not 
only determined by the small-bubbled foam layer, but 
also by the temperature, according to a highly advanced 
embodiment, the liquid container comprises means for 55 
controlling the ratio between the quantities of liquid and 
air in the liquid container without changing the quantity 
of liquid for setting the temperature of the liquid which, 



in use, is fed to the coffee container. 
[001 7] The invention also relates to a Neopolitana ap- 
paratus characterized in that the liquid container com- 
prises means for controlling the ratio between the quan- 
tities of liquid and air in the liquid container without 
changing the quantity of liquid for determining the tem- 
perature of the liquid which, in use, is fed to the coffee 
container. According to the invention, this method is 
characterized in that the temperature of the coffee ex- 
tract is controlled by a selection of the ratio between the 
quantity of air and the quantity of water present in the 
filling chamber. 

[001 8] The invention will now be explained with refer- 
ence to the accompanying drawings. In these drawings: 

Fig. 1 shows a first embodiment of an apparatus for 
preparing a coffee extract having a small-bubbled 
foam layer according to the invention; 
Fig. 2 shows a second embodiment of an apparatus 
for preparing a coffee extract having a small-bub- 
bled foam layer according to the invention; 
Fig. 3 shows a first possible embodiment of a re- 
ceiving reservoir of the apparatus according to Fig. 
1 or 2; 

Fig. 4 shows a second possible embodiment of a 
receiving reservoir of the apparatus according to 
Fig. 1 or 2; 

Fig. 5 shows a third embodiment of an apparatus 
for preparing a coffee extract having a small-bub- 
bled foam layer according to the invention; 
Fig. 6 shows a fourth embodiment of an apparatus 
according to the invention; 
Fig. 7 shows a first cross section of the apparatus 
according to Fig. 6; 

Fig. 8 shows a second cross section of the appara- 
tus according to Fig. 6; and 
Fig. 9 shows a third cross section of the apparatus 
according to Fig. 6. 

[0019] In Fig. 1, reference numeral 1 designates an 
apparatus according to the invention for preparing cof- 
fee extract having a small-bubbled foam layer. The ap- 
paratus comprises a housing 2 with an inlet 4 to which, 
in use, coffee extract is fed. The housing 2 further com- 
prises at least one outflow opening. In this example, the 
housing comprises two relatively large outflow openings 
6.1 and 6.2. The inlet 2 is provided with two relatively 
small spout openings 8.1 and 8.2. Further, between the 
spout openings 8.1 and 8.2 on one side and the outflow 
openings 6.1 and 6.2 on the other, a buffer reservoir 10 
is present, spaced from the spout openings 8.1 , 8.2 and 
the outflow openings 6.1 and 6.2. Hence, the buffer res- 
ervoir 1 0 is incorporated into the liquid flow path extend- 
ing between the spout openings 8.1 and 8.2 on one side 
and the outflow openings 6.1 and 6.2 on the other. Be- 
tween the buffer reservoir and the outflow openings 6. 1 
and 6.2, an interspace 15 is present. 
[0020] In this example, the buffer reservoir 10 is of 
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bowl-shaped design and has a flat bottom 12 with ver- 
tical sidewalls 14. Between the bottom 12 of the buffer 
reservoir and the outflow opening, the Interspace 15 is 
present. Also, an interspace 17 is present between the 
spout openings 8.1 and 8.2 on one side and the buffer 5 
reservoir on the other. 

[0021] The apparatus of Fig. 1 further comprises a 
Neopolitana unit 1 9, to be discussed in more detail here- 
inbelow, which feeds coffee extract via line 1 8 to the inlet 
4 under a relatively low pressure of, for instance, 0.4 w 
atmosphere. The operation of the apparatus is as fol- 
lows. 

[0022] When the Neopolitana unit 1 9 feeds coffee ex- 
tract to the inlet 4 via line 1 8, two Jets of coffee extract 
will spout from the spout openings 8.1 and 8.2 respec- *5 
tively. Hence, the inlet with the spout openings effects 
an increase of the flow rate relative to the flow rate of 
the coffee extract in the line 1 8. For this purpose, the 
surface area of each of the spout openings 8.1 and 8.2 
is for instance equal to 0.05-0.5 mm 2 . The jets of coffee 20 
extract spout downwards into the buffer reservoir 10. 
This buffer reservoir 10 will be filled with the coffee ex- 
tract. Thus, the coffee extract jets spout with force into 
the liquid surface of the buffer reservoir 1 0. This creates 
strong, turbulent flows in the buffer reservoir, resulting 25 
in the formation of coffee extract having a small-bubbled 
foam layer. This coffee extract is also known by the 
name of "cafe cremeV When the buffer reservoir is en- 
tirely filled, it will flow over, enabling the coffee extract 
with the small-bubbled foam layer to flow, via the outflow 30 
openings 6.1 and 6.2, to a container 20 positioned under 
the housing 2. The container 20 may consist of a cup or 
a coffeepot. Of course, it is also possible to place two 
containers side by side such that one of the containers 
is filled by the outflow opening 6.1 , while the other con- 35 
tainer is filled by the outflow opening 6.2. 
[0023] The section of the outflow openings 6. 1 and 6.2 
is selected so that cafe creme with the desired bubble 
size in the small-bubbled foam layer can flow from the 
housing 2 without the bubbles disappearing. In other 40 
words, the outflow openings 6. 1 , 6.2 are larger than the 
desired maximal size of the bubbles in the foam layer. 
[0024] After the container 20 has been filled with cof- 
fee, it can be removed for consumption. In the buffer 
reservoir, a residual liquid will stay behind, because the *s 
buffer reservoir is filled up to the top ends of the vertical 
sidewalls 14. 

[0025] To cause the residual liquid to flow away as 
well, according to a particular embodiment, the buffer 
reservoir 1 0 is provided with at least one run-out path so 
22 for discharging coffee extract having a small-bubbled 
foam layer from the buffer reservoir to the outflow open- 
ing. Fig. 3 is a top plan view of the buffer reservoir 10 
according to Fig. 1 comprising such run-out path 22. 
[0026] The run-out path 22 comprises an opening 24 55 
in the vertical sidewall, extending upwards from the bot- 
tom 1 2 of the buffer reservoir 1 0. This enables the buffer 
reservoir 1 0 to drain completely. To ensure that the buff- 



er reservoir 10 does not drain too quickly, so that, in the 
period when the coffee extract jets spout into the buffer 
reservoir, a liquid surface can be built up in the buffer 
reservoir, the run-out path is provided with a predeter- 
mined flow resistance 26. The flow resistance 26 is 
formed by a channel formed by vertical sidewalls in the 
buffer reservoir, with an inlet located in the buffer reser- 
voir and an outlet coinciding with the opening 24 in the 
vertical sidewall 14 of the buffer reservoir 10. In this ex- 
ample, the vertical sidewalls 28 of the flow resistance 
26 are equally high as the vertical sidewalls 14 of the 
buffer reservoir 10. In this example, the channel formed 
by the vertical sidewalls 28 is of a slightly meandering 
design, to increase the flow resistance. 
[0027] Fig. 4 again shows the buffer reservoir 10, 
which, however, now comprises an alternative run-out 
path 22'. The buffer reservoir accordingly comprises an 
opening 30 provided in the bottom 12. Provided around 
the opening 30 Is a vertical sidewall 32 having an open- 
ing 34 extending upwards from the bottom 12. Hence, 
the vertical sidewall 32 encloses the opening 30 partial- 
ly. Further, provided around the vertical sidewall 32 is a 
circular, vertical sidewall 36, also having an opening 38 
extending upwards from the bottom 1 2. Hence, the ver- 
tical sidewall 36 also encloses the opening 30 partially. 
Now, the run-out path 22 1 extends from the opening 38 
to the opening 30 via the circular channel formed be- 
tween the vertical sidewalls 32 and 36 and via the open- 
ing 34. In this example, the two vertical sidewalls 32 and 
36 are equally high and the openings 34 and 38 are lo- 
cated on both sides of the opening 30. 
[0028] According to a variant of the invention, the ver- 
tical sidewalls 32 and 36 are absent, so that only the 
opening 30 remains. It is also possible that at least one 
of the vertical sidewalls 32, 36 encloses the opening 30 
entirely, so that at least one of the openings 34, 38 is 
absent. 

[0029] The great advantage of the assembly of the in- 
let 4, the outflow openings 6.1 and 6.2, and the buffer 
reservoir 10 is that coffee extract having a small-bub- 
bled foam layer can be obtained while coffee extract is 
fed to the inlet 4 under relatively low pressure. To this 
end, it is possible to prepare the coffee extract by means 
of the Neopolitana unit, which, after all, dispenses coffee 
extract to the line 18 under a low pressure. 
[0030] According to a highly advanced embodiment, 
the distance between the spout opening and the buffer 
reservoir is of settable design. This can for instance be 
realized by attaching the buffer reservoir to the housing 
2 by means of a spindle 40. To this end, the housing 2 
is provided with an opening having screw thread, which 
opening having screw thread corresponds to the screw 
thread of the spindle 40. By rotating the spindle 40, the 
distance mentioned can be varied. By varying this dis- 
tance, the nature of the small-bubbled foam layer 
formed can be set. The size of the bubbles thus proves 
to be connected with the distance mentioned. In this ex- 
ample, the distance between the outflow opening and 
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the buffer reservoir is settable as well, while the distance 
between the spout openings and the outflow openings 
is fixed. However, it is also possible to make the distance 
between the spout openings and the outflow openings 
settable for varying the properties of the small-bubbled s 
foam layer. 

[0031] The Neopolitana unit 1 9 of Figs. 1 and 5 com- 
prises a hermetically closable liquid container 44, a cof- 
fee container 46 which can be filled with ground coffee 
47, and a liquid-conveying tube 48 which is on one side ic 
connected to the coffee container 46 and on the other 
side comprises an open end 52 located adjacent a bot- 
tom 50 of the liquid container 44. Hence, the conveying 
tube 48 acts as a riser. Via the line 1 8, the inlet is in fluid 
connection with the coffee container 46. In use, the *5 
ground coffee present in the coffee container will be lo- 
cated in the liquid flow path from the liquid container 44 
to the inlet 4. In use, the liquid container is filled with 
water and hermetically closed with the cover-shaped 
coffee container 46. In this example, the water level 53 20 
is shown schematically. The apparatus further compris- 
es means 54 for controlling the ratio between the quan- 
tities of liquid and air In the liquid container 44. 
[0032] In use, the liquid container 44 is heated. Heat- 
ing can be performed with means known per se, such 25 
as a flame or an electric heating element. Through heat- 
ing, the pressure in the liquid container 44 will increase. 
When the pressure has sufficiently increased, the liquid 
will be forced upwards through the conveying tube 48. 
The liquid then flows via the conveying tube 48 through 30 
the coffee container 46 filled with ground coffee, to sub- 
sequently leave the coffee container as coffee extract 
and flow, via the line 18, to the inlet 4. 
[0033] According to one aspect of the invention, the 
initial temperature at which the water starts leaving the 35 
liquid container 44 via the conveying tube 48 can be con- 
trolled by setting the liquid/water ratio in the liquid con- 
tainer 44, without changing the quantity of water. If it is 
assumed that the filling height of the liquid container 44 
will in each case be approximately the same, this ratio 40 
can for instance be set by means of bodies 54 disposed 
in the liquid container, which are immersed in the liquid. 
These bodies 54 displace a predetermined quantity of 
liquid. In the period when the water leaves the Neopol- 
itana unit 1 9, the air/water ratio will further increase and 
the temperature of the water leaving the Neopolitana 
unit 19 will likewise increase. Hence, according to one 
aspect of the invention, it is possible to control the initial 
temperature at which the water starts leaving the Neo- 
politana unit 1 9, and (as a direct result thereof) the fur- so 
ther variation in temperature of the water leaving the Ne- 
opolitana unit 19. Consequently, the temperature, i.e. 
the variation in temperature of the liquid fed to the coffee 
container 46, can be controlled in this manner. Of 
course, the air/water ratio can also be controlled by var- 55 
ying the quantity of water with which the liquid container 
46 is filled. 

[0034] The quantity of ground coffee included In the 



coffee container 46 can for instance be contained in a 
sachet, the sachet being placed in the coffee container 
However, the manner in which the ground coffee is po- 
sitioned in the coffee container is not relevant to the 
present invention. In this example, the coffee container 
46 forms a part of the Neopolitana unit. For this purpose, 
the coffee container and the liquid container are inte- 
grated into one housing. However, it is also possible to 
dispose the coffee container 46 directly at the inlet 4, as 
shown in Fig. 2. In this example, the conveying tube 48 
is connected to the coffee container 46 via line 1 8. For 
filling, the coffee container 46 may comprise a cover that 
can be unscrewed (not shown). In this example, a one- 
cup filter 56 known per se is included in the coffee con- 
tainer 46. It Is also possible (Fig. 2) to place in the coffee 
container 46 a beaker-shaped filter casing known per 
se, filled with coffee. In that case, the filter casing has 
its bottom side provided with a number of very small or- 
ifices which are on the one hand permeable to liquid and 
on the other form a barrier to the ground coffee con- 
tained in the filter casing. In this example (Fig. 2), for 
setting the air/water ratio, a top wall 58 of the water con- 
tainer 1 6 of the Neopolitana unit is connected to vertical 
sidewalls 60 of the water container such that the dis- 
tance D between the top wall 58 and the bottom 62 is of 
settable design. With this, the air/water ratio can again 
be controlled. 

[0035] According to a highly advanced embodiment, 
the air/water ratio can also be adjusted during a period 
in which the water flows from the liquid container. 
Hence, this permits the temperature of the water leaving 
the liquid container to be controlled or set at any mo- 
ment. The air/water ratio can then for instance be main- 
tained constant at a predetermined value throughout the 
period in which the water flows from the liquid container. 
The above can be realized by readjusting the height D 
during the period in which the water leaves the Neopol- 
itana unit 19 of Fig. 2. 

[0036] Fig. 5 shows a third possible embodiment of 
an apparatus according to the invention. In this embod- 
iment, parts corresponding to Figs. 1 and 2 are provided 
with identical reference numerals. 
[0037] In Fig. 5, the buffer reservoir is formed by the 
housing 2, while the Neopolitana unit corresponds to the 
Neopolitana unit of Fig. 1 . A bottom 64 of the housing 2 
constitutes the bottom of the buffer reservoir 1 0. Provid- 
ed in the bottom 64 of the buffer reservoir 10 are the 
outflow openings 6.1 and 6.2. The quantity of coffee ex- 
tract dispensed through the spout openings 8.1 and 8.2 
per unit of time and the quantity of coffee extract flowing 
from the buffer reservoir via the outflow openings 6.1 
and 6.2 per unit of time are adjusted to each other so 
that in the buffer reservoir, a liquid surface 66 is formed 
having a height h of at least 5 mm. As a result, the coffee 
extract jets 68 dispensed through the spout openings 
8.1 and 8.2 strike the liquid surface 66 with force. This 
impact will cause the formation of a small-bubbled foam 
layer. At the same time, the coffee extract contained in 
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